ABSTRACT Haemophilus influenzae antigen was detected in five of seven bronchial biopsies obtained from patients undergoing diagnostic bronchoscopy. Antibody against H influenzae antigens was obtained from a patient with bronchiectasis. Immunofluorescent techniques were used. This provides further evidence to support the pathogenicity of H influenzae in lower respiratory tract disorders.
Direct evidence of tissue invasion by H influenzae might prove to be more convincing evidence of pathogenicity. This is particularly relevant as a number of reactions have been induced by antigens of H influenzae which could contribute to the pathogenesis of these conditions. These are bronchoconstriction after antigen challenge,5 positive skin test reactions,6 release of histamine from nonsensitised human lung and leucocytes,6 and inhibition of ciliary activity. 7 The purpose of this study was to determine if antigen derived from H influenzae could be detected in the bronchial tissue of patients with lower respiratory tract disease.
Methods

ANTIBODY
Antibody for testing was prepared from the serum obtained from a female patient with bronchiectasis. This patient had been found to have precipitating antibody detected by immunodiffusion to heat stable and heat labile antigens of Haemophilus influenzae.8 Antibody to the heat labile antigens was shown to react to the fraction specific to H influenzae. 9 Precipitin reactions to the above antigens were present at a 1/20 and 1/100 dilution of the patient's serum respectively. The immunoglobulin fraction was then precipitated out using standard ammonium sulphate fractionation procedures followed by column separation with Whatman's DEAE cellulose 52. The antibody activity was detected in the first peak coming off the column indicating it was predominantly IgG. This fraction was then freeze-dried. For testing, the freeze-dried material was reconstituted at a concentration of 12 
Results
Seven patients had bronchial biopsies performed during routine fibreoptic bronchoscopy. Details of the patients are summarised in the table. Sputum produced at the time of study was mucoid and scanty in all cases. The patients in whom a diagnosis of chronic bronchitis had been made (1, 5, and 7) had not had a recent exacerbation.
The immunofluorescent studies gave positive results with the labelled anti-human IgG antibody in cases 1, 4, 5, 6, and 7; 2 and 3 were negative. Cases 1, 2, 6, and 7 are illustrated ( figs 1-4) . The findings in cases 3, 4, and 5 were as follows. PATIENT 3 This biopsy included bronchial epithelial and submucosal tissue. No significant staining occurred. Autofluorescence of collagen in the submucosal tissue was evident. In particular no evidence of antilung tissue staining was seen with the anti-haemophilus sera. PATIENT 4 This biopsy included epithelium and submucosal tissue. There was constant background autofluorescence of the submucosal tissues but additional fluorescence was present after treatment with the anti-haemophilus serum. evidence that this serum does not contain anti-lung antibodies. This was confirmed by similar negative staining on a number of normal lung sections obtained from postmortem material.
Discussion
With the methods used, we feel that we were able to demonstrate antigen of H influenzae in bronchial tissue from five of seven patients including all three with a diagnosis of chronic bronchitis. None of the patients had purulent sputum at the time of the study and none of the patients with chronic bronchitis had had a recent exacerbation. This could explain the presence of antigen in bronchial tissue with the absence of the organisms in all sputum samples and precipitating antibody to H influenzae antigen in one of four positive patients. One would expect to find H influenzae in this group as they all had a smoking history and this association has been described. Conversely, lifelong non-smokers have not shown a susceptibility to infection with the organism. 10 It is accepted that the appearances described in the bronchial tissue could have been caused by the antibody used reacting with other antigens. To ensure specificity of the reaction, the antibody was obtained from a patient who was found to have antibody to antigens of H influenzae, including those antigenic components of the organism that are regarded as specific to this organism9 and with H influenzae persistently isolated from sputum samples. The presence of anti-lung antibody in this antibody and therefore an explanation for the reactions is unlikely in view of the negative staining in two patients and in a number of normal lung sections obtained from postmortem material.
Further study is required to determine the exact location of the antigen in the bronchial wall. In particular the diffuse nature of the specific immunofluorescence requires further examination. This suggests that antigen liberated from bacteria is widely distributed, while the numbers of bacteria may be low. Larger pieces of tissue will be needed for this and will almost certainly have to come from operative specimens. Tissue from the bronchial trees of non-smokers and people free of respiratory symptoms will also need to be looked at.
Evidence is accumulating to support the concept of the pathogenicity of H influenzae in bronchial disorders. The persistence of antigen in the absence of evidence of active or recent infection suggests that the organism could exert a continuing influence after the original infection has subsided. The next step is to discover the mechanism of this pathogenicity and the part, if any, the organism plays in the initiation and progression of these disorders. influenzae in bronchial tissue. 
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